Sustainable Development Goal (SDG) 6.2 sets an ambitious target of leaving no one 12 without adequate sanitation by 2030. The key concern is the lack of local human and financial capital 13 to fund the collection of reliable information to monitor progress towards the goal. As a result, 14 national and local records may be telling a different story of the proportion of safely managed 15 sanitation that counts towards achieving the SDGs. This paper unveils such inconsistency in 16 sanitation data generated by urban authorities and proposes a simple approach for collecting 17 reliable and verifiable information on access to safely managed sanitation. The paper is based on a 18 study conducted in Babati Town Council in Tanzania. Using a smartphone-based survey tool, city 19 health officers were trained to map 17,383 housing units in the town. A housing unit may comprise 20 of two or more households. The findings show that 5% practice open defecation, while 82% of the 21 housing units have some forms of sanitation. Despite the extensive coverage, only 31% of the faecal 22 sludge generated is safely contained, while 64% is not. This study demonstrates the possibility of 23 using simple survey tools to collect reliable data for monitoring progress towards safely managed 24 sanitation in the towns of global south.
Introduction

28
The United Nation's Sustainable Development Goal (SDG) 6.2 designates the year 2030 as the 29 'finish line' for low-income countries to 'achieve access to adequate and equitable sanitation and 141 networks that only benefit planned areas and more affluent urban communities. Focusing on 142 technologies appropriate only in planned and more affluent areas risks creating or reproducing 143 inequalities in sanitation service provision, which is contrary to the SDG human right principle of 144 leaving no one behind. Therefore, we argue that safely managed sanitation should only serve as an 145 ideal standard that every country or town should aspire to, but shall not side-track policy makers 146 from the provision of sanitation services that allows households to put their feet on the first rung of 147 the sanitation ladder to reduce access inequality [8] .
148
In addition to the types of sanitation facilities, the SDG sanitation service ladder requires a shift 149 in the way progress was being monitored and reported by the JMP. The new service ladder allows 150 for a disaggregated analysis of the sanitation services being provided. Although the use of 151 representative samples to measure access has been questioned, long term monitoring data collected 152 for the MDG through the national census, national demographic health surveys (DHS), and UNICEF 153 multiple indicator cluster surveys (MICS) studies are available to track the first three rungs of the 154 service ladder (unimproved, limited, basic) . Yet, at a country level, the classification of sanitation 155 services is sometimes quite differently from those used by the JMP, which brings complication in the 156 calculation of the global statistics. For instance, in Tanzania, sanitation facilities are classified as 5 of 20 The study was conducted in Babati Town, located in Manyara Region, Northern Tanzania. The 165 town is situated at about 168 kilometres south of Arusha city and 700 kilometres from Dar es Salaam.
166
Babati Town is located at the northern end of Lake Babati catchment area, a tourist hotspot. Babati
167
Town covers an approximate area of 460.86 km 2 (Figure 2 ). The town was upgraded and accredited 168 with town council status in 2014 following the division of Arusha region into the two regions of 169 Manyara and Arusha. The secession of Manyara from Arusha region compelled the central 170 government to upgrade at least one area in the newly established Manyara region to township status 171 to become a regional headquarter. Administratively, Babati Town has eight wards comprising of 36 172 streets (urban area) and 13 villages (peri-urban area), with a total population of approximately 93,108 173 residents (NBS, 2012) . This study used a survey methodology with a research design aimed at obtaining an overall 187 picture of the sanitation situation in the small town. It employed both quantitative and qualitative 188 methods to collect sanitation information along the service chain. The study target was to reach every 189 housing units in Babati Town (total enumeration) but it managed to collect information from 17,383 190 out of the estimated 20,000 housing units (approx. 87% of the official records of the town dwellings). 
221
The use of local officials who have the responsibility to collect sanitation data and also have legal 222 access and power to inspect dwellings in the areas of their jurisdiction increased the study potential 223 to reach almost all of the dwellings in the town. Since the study was action research, involving the 224 local authorities was a critical component as well as strengthening their capacity in generating high 225 quality data needed for making decisions on sanitation services.. Our aim was to strengthen existing 226 personnel and systems that will remain in place for the long term, to both ensure sustainability and 227 increase data reliability and quality. In terms of training of officials on how to appropriately engage 228 with households, we note that it is important to work with the local leaders (street chairmen and ten 229 house cell leaders) to build trust of the community on the process. The GPS records and photo 230 reduced the chances of those whose sanitation facilities or practices were not legal to withhold 231 information. It also closed loopholes for enumerators (who are supposed to have sanitation data in 232 their offices) to duplicate shelved information or fill the questionnaire from their offices. In-depth 233 interviews and stakeholders' meetings were conducted to validate data from the sanitation mapping.
234
Respondents for in-depth interviews included Babati Town Council (BTC) and Babati Water and 
284
There is a great difference in the VIP data (30% in the NSC and 2.4% from the survey). This is 285 likely because of the difficulties of identifying ventilated improved latrines faced by the health 286 officers and data collectors for the NSC registry. Before training, we noted that all ward health officers 287 were unable to correctly identify the different sanitation user interfaces. For instance, one health 288 officer had his definition of traditional sanitation as "choo cha muda" meaning short term use latrine.
289
It is therefore possible that after proper training coupled with practical field visits, the local 290 authorities engaged were more likely to correctly distinguish VIP latrines from the other types of 291 facilities.
292
Further analysis of the 14,199 housing units with some forms of sanitation revealed that 10% of 293 the containment is of septic tanks, and 7% sealed tanks, while 20% were properly covered and then 294 abandoned when full (Table 3) 
323
From the survey data, the proportion of households having access to different sanitation 324 containment is summarized in the SFD matrix (Table 4 ). The proportion for each type was derived 325 by counting the containment falling in each category. As shown in Table 4 there are also septic tanks, 326 or pour flush connected to soak pits or pit latrines with high risk of groundwater contamination. The
327
following assumptions were made to develop the SFD for the town: 
340
The risk of groundwater pollution can be estimated from data on drinking water from 341 groundwater sources, hydrogeology and the distance between groundwater sources and sanitation 342 facilities (as indicated in assumption 'c' above). The risk assessment tool from the SFD Graphic
343
Generator guides the user to select the appropriate sanitation option in the selection grid (either 344 located in low or high-risk areas of groundwater pollution). Both assumption "a" (50% of pits/tanks 345 are in areas with high risk of groundwater contamination) and the visual assessment of wells from 346 the study carried out in the town on groundwater contamination [11] were used in developing the 347 SFD graphic to show the risk of groundwater pollution. 
349
370
This town-wide sanitation mapping study reveals large disparities between the data collected in 371 this study compared with the sanitation data reported by local authorities. It was revealed that the 372 methodology we have adopted in this study produces more information than the routinely used NSC 373 registry-based methodology. The officers who were involved during the data collection are 374 responsible for enforcing environmental regulations and encouraging residents to adopt improved 
393
Whereby 'e' is the level of precision (%), 'N' is the total number of housing units, and 'n' is the 394 sample size for survey. A precision level of 5% was selected in order to get optimal sample size 395 (recommended 'e' is between 5% and 10%) [13] . The sample size for a town with 17,383 housing units 396 is then 391 units. To get the housing list, a unique code was assigned to the full list of housing units 397 (17, 383) in Excel. Then in an empty column the formula "=rand ()" was used to generate a random 398 number for each data point. The data table was then sorted in ascending order on basis of the random 399 numbers. The randomized order was used to select the first 391 housing units for analysis. The other challenge for small towns is how upgrading to a town's status also impacts on the way 431 sanitation is seen by the new town authorities. In the case of Babati, the process did not follow steps 432 stipulated in the local government act/regulation where a rural area shall first be upgraded to a 433 trading centre, a small-town authority and thereafter become a town or city. The bureaucratic growth 434 process to some extent provides space for development of infrastructure needed to cope with the 435 socio-economic services needs of a town setting, and for people to change their mind-set through 436 social learning and invest in safe sanitation. As a result, Babati Town has grown to have diverse 437 sanitation types, with a large proportion of dwellings having no access to safely managed sanitation.
438
Taking into consideration the fact that SDG pledges to "leave no one behind" specifically in goals 6.1 439 and 6.2 on universal access to sanitation; it becomes apparent that Babati Town's attempts at 440 achieving these goals would need extra effort. This is a challenge because moving up the ladder from 441 the lowest possible sanitation type is a slow process [14] . In addition, about 14% of households in 
447
The disparities between sanitation data reported by local authorities and those revealed by this 448 town-wide sanitation mapping study, demonstrate a major challenge for poor countries to achieve 449 the SDG target on sanitation. The town-wide mapping exercise has uncovered that local authority's 450 methods, tools/technology, type of data collected, or categories used to define and collect sanitation 451 data are not robust and have limitations. Babati Town's NSC report, for example, indicates that five 452 streets/village have full sanitation coverage, implying zero open defecation in some streets/villages.
453
However, this is contrary to the data collected using a digitized method, where GPS points and 454 photos were recorded. Both sets of data were collected by the local authority's officers including the 455 wards / streets executives, health officers and community development officers. Despite the same 456 local officers getting involved in the two different exercises, the data generated are different. The
457
differences come from the method of data collection used such as manual filling of forms in the NSC 458 study versus the use of a mobile phone-based survey tool. The NSC data are collected by enumerators 459 under the supervision of village or ward health officials who have limited budget allocated to 460 facilitate their work. In some cases, this lack of budget may lead to lower motivation levels to collect 461 the data. In other cases, the officers may also have vested interest to report improvement. The 462 problem is compounded by the fact that there are no clear methods used by the authorities for data 463 verification. One critical challenge for NSC data validation is lack of money. It cost about USD500 per 464
year to print NSC registry books for small town like Babati (personal communication). The annual 465 budget designated for sanitation mapping per town varies from USD 6,000 to USD 15,000 out of 466 which only about USD 2,000 -5,000 may be allocated for the NSC survey. About USD 13,000 is 467 required to collect data from 17,383 housing units, this is roughly paying USD 8-10 per day to each
